Mapping increased glycogen phosphorylase activity in dorsal root ganglia and in the spinal cord following peripheral stimuli.
A histochemical technique has been used to map the distribution and the relative proportion of the active and inactive form of the enzyme glycogen phosphorylase in the primary afferent cell bodies of lumbar dorsal root ganglia and within the lumbar spinal cord of the rat. The glycogen phosphorylase was found to be present in large and small diameter primary afferent cell bodies and in the grey matter of the spinal cord, except in lamina 2. Most of the glycogen phosphorylase in control rats was in the inactive form. Peripheral innocuous mechanical and thermal stimuli failed to alter the activity of glycogen phosphorylase in the lumbar spinal cord, but noxious mechanical, chemical, and thermal stimuli when applied to the hindlimb of decerebrate rats increased the enzyme activity in the ipsilateral dorsal horn within 10 minutes. The number of primary afferent cell bodies with active glycogen phosphorylase also increased. These changes are likely to be due to the conversion of the inactive "b" form of the enzyme to the active "a" form under the influence of a calcium or cyclic AMP activated phosphorylase b kinase. Pentobarbitone anaesthesia diminished but did not completely suppress the noxious stimulus-evoked glycogen phosphorylase activity changes. Graded electrical stimulation of the sciatic nerve was performed to simulate the effects of the peripheral noxious stimuli in a controlled fashion. Stimulation at a strength that activated only large myelinated afferents produced no greater effect on the distribution of the active form of the enzyme in the dorsal horn than that produced by exposure of the nerve, but stimulation of the thin myelinated A-delta afferents and unmyelinated C-fibres produced a widespread increase in glycogen phosphorylase activity in the spinal cord and in the L4 dorsal root ganglion. The increased activity could be detected after stimulation for as short a period of time as 5 minutes. The mechanisms underlying the stimulus-evoked increase in glycogen phosphorylase activity in the spinal cord and dorsal root ganglia are not yet known, nor have we positively established which elements in the spinal cord, neurones, or glia are responsible for the changes in the glycogen phosphorylase activity. Nevertheless, it is clear that the neural activity generated by certain types of high threshold input is associated with the activation of glycogen phosphorylase, and this may be a useful tool for studying the spatial distribution of some activity-related changes in the nervous system.(ABSTRACT TRUNCATED AT 400 WORDS)